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ABSTRACT

Purpose. Concurrent chemo radiotherapy (CCRT) has been
the standard of care in locally advanced nasopharyngeal
carcinoma (LA-NPC) for many years. The role of induction
chemotherapy (ICT) has always been controversial. This sys-
tematic review and meta-analysis investigates the value of
adding ICT to CCRT in LA-NPC.
Materials and Methods. Two reviewers independently
assessed the eligibility of randomized controlled trials (RCTs)
comparing ICT followed by CCRT versus CCRT alone, including
treatment-naive adult patients with histologically proven
nonmetastatic LA-NPC.
Results. Eight RCTs with in total 2,384 randomized patients, of
whom 69% had N2–N3 disease, were selected. ICT was the allo-
cated treatment in 1,200 patients, of whom 1,161 actually
received this. Treatment compliance varied, with a median rate
of 92% (range, 86%–100%) of patients receiving all cycles of
ICT. The percentage of patients completing radiotherapy was
96% and 95% [(Combined Risk difference(CRD)= 0.004; 95%

Confidence Interval (CI) –0.001–0.01; p = 0.14)] in the ICT group
and CCRT group, respectively, whereas chemotherapy during
radiotherapy could be completed in only 28% of the ICT group
versus 61% in the CCRT group (CRD, −0.243; 95% CI, −0.403 to
−0.083; p = .003). Grade 3–4 acute toxicity was mostly hemato-
logic during the ICT phase (496 events vs. 191 nonhematologic)
and was predominant in the ICT group (1,596 events vs. 1,073
in the CCRT alone group) during the CCRT. Adding ICT to CCRT
provided a significant benefit in overall survival (hazard ratio
[HR], 0.680; 95% CI, 0.511–0.905; p = .001) and progression-free
survival (HR, 0.657; 95% CI, 0.568–0.760; p < .001).
Conclusion. Although ICT followed by CCRT is associated
with more acute toxicity and a lower compliance of the che-
motherapy during the CCRT phase, this association resulted
in a clinically meaningful survival benefit. ICT should be con-
sidered as a standard option in patients with LA-NPC, but
further study on optimal patient selection for this treat-
ment is warranted. The Oncologist 2021;26:e130–e141

Implications for Practice: Locally advanced nasopharyngeal carcinoma (LA-NPC) is a relatively common disease in some
parts of the world, with a rather poor prognosis due to its high metastatic potential. The role of induction chemotherapy
(ICT) has always been controversial. This meta-analysis found that ICT followed by concurrent chemoradiotherapy (CCRT) in
LA-NPC is associated with a significant clinical improvement in both overall survival and progression-free survival compared
with CCRT alone. ICT should be considered as a standard option in patients with LA-NPC.
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INTRODUCTION

Nasopharyngeal cancer (NPC) is a relatively rare entity in the
world, with a unique, highly skewed geographical distribution,
being very common in Southeast Asia, South China, North
Africa, Micronesia, Polynesia, and Alaska [1]. It is a cancer that
often evolves with low noise, explaining why more than 70%
of NPCs are diagnosed in a locoregionally advanced (LA) stage
[2]. A particular subtype, “undifferentiated carcinoma of naso-
pharyngeal type,” is characterized by a better local tumor con-
trol but also by a greater propensity to metastasize [3]. This
variety is also associated with an Epstein-Barr virus (EBV)
latent infection [4]. NPC is one of the few head and neck can-
cers with very little place for surgery, with a management
essentially based on radiotherapy (RT) with or without chemo-
therapy, concurrently and/or (neo)adjuvant [5]. NPC is radio-
sensitive and the therapeutic goal tends to be curative.
However, the proximity of critical organs (brainstem, optic chi-
asm, optic nerves, brain, etc.) often bares a risk for late toxic-
ity. In addition, reirradiation has become commonplace thanks
to the development and diffusion of high precision tech-
niques, both diagnostic and therapeutic. Therefore, RT is the
cornerstone in NPC treatment, and modern radiation tech-
niques and expert radiation oncologists are conditions for
optimal results.

Localized NPC (T1–2, N0–1 Union for International Cancer
Control [UICC]/American Joint Committee on Cancer [AJCC])
[6] has a favorable prognosis, with a local control rate of over
90%, obtained with exclusive RT [3]. However, with almost
half of all patients presenting at an advanced stage, of whom
one-third subsequently die as a result of this cancer within
5 years of diagnosis, whereby distant metastases are a key
problem, the treatment of stage III to IVB NPC has been the
main focus of clinical research in the past decades [5]. In that
research, concurrent chemoradiotherapy (CCRT) has played a
crucial role. The Intergroup-0099 study reported by Al-Sarraf
et al. in 1998 was the first trial to achieve significant benefit in
both progression-free survival (PFS) and overall survival
(OS) when the combined approach of chemotherapy and RT
was compared with RT alone [7]. In that study, use was made
of both CCRT (cisplatin 100 mg/m2 on days 1, 22, and 43 dur-
ing RT) and adjuvant chemotherapy (3 cycles of cisplatin
80 mg/m2 on day 1 and fluorouracil 1,000 mg/m2 per day on
days 1–4 post-RT). In retrospect, the suboptimal outcomes in
the radiation alone arm can be (partially) attributed to the old
radiation techniques used (two opposed lateral plus anterior
supraclavicular field) in combination with a suboptimal delin-
eation and dosimetry. In 2006, Baujat et al. published an indi-
vidual patient-based meta-analysis of eight randomized trials
and 1,753 patients with NPC, in which they studied the impact
of adding chemotherapy to RT, given before (induction), or
before and after (induction and adjuvant), or only during (con-
comitant) or during and after (concomitant and adjuvant) [8].
Adding chemotherapy to RT resulted in an absolute benefit in
OS and event-free survival (EFS) at 5 years of 6% (hazard ratio
[HR], 0.82; 95% confidence interval [CI], 0.71–0.95; p = .006)
and 10% (HR, 0.76; 95% CI, 0.67–0.86; p = .00001), respec-
tively. A significant interaction was observed between the
timing of chemotherapy and OS (p = .005), which explained
the heterogeneity observed in the treatment effect (p = .03),

with the highest benefit resulting from concomitant chemo-
therapy. The role of induction chemotherapy (ICT) and adju-
vant chemotherapy (AC) given alone or added to concomitant
chemotherapy remained questionable. Therefore, that meta-
analysis really pointed at the fact that concurrent CCRT was
the cornerstone in the standard of care management of
patients with LA-NPC.

In an updated analysis of this Meta-Analysis of Chemo-
therapy in Nasopharyngeal Collaborative Group, ICT plus
CCRT ranked better than CCRT alone for PFS, locoregional
control, and distant control [9]. The latter aspect is particu-
larly of interest in those patients with the highest risk to
develop distant metastases (T4 or N2–3) [10]. In addition, a
meta-analysis including nine randomized clinical trials with
2,215 patients with LA-NPC confirmed that the addition of
ICT to CCRT significantly improved PFS and OS versus CCRT
with or without AC [11]. Finally, some more recent random-
ized phase III studies in patients with stages III–IVB (exclud-
ing T3–T4, N0 cases) nonkeratinizing NPC reported
significant OS improvement with ICT-CCRT over CCRT alone,
with acceptable toxicity [12–14].

For all these reasons, in the present article, we focus on
the role of ICT in LA-NPC. For this, we conducted a system-
atic review of the literature followed by a meta-analysis of
randomized controlled trials (RCTs) to determine the impact
of adding ICT to CCRT on OS and PFS for patients with
LA-NPC.

MATERIALS AND METHODS

Selection Criteria
This meta-analysis brings together RCTs that include
treatment-naive adult patients with histologically proven
nonmetastatic LA-NPC. Only trials comparing ICT plus CCRT
versus CCRT alone as curative treatment for LA-NPC were
eligible. We excluded all trials reporting on AC and those
not published in the English literature.

Search Strategy
We searched MEDLINE via PubMed and the Central Registry
of Controlled Trials of the Cochrane Library for all RCTs
comparing ICT plus CCRT versus CCRT alone in patients with
LA-NPC. For this, the following equation was used: “(‘Naso-
pharyngeal Carcinoma’ OR ‘Nasopharyngeal Neoplasms’)
AND (‘Randomized Controlled Trial’) AND (‘induction che-
motherapy’ OR ‘neoadjuvant chemotherapy’)”. The final
search date was on June 1, 2020. We also analyzed the pub-
lished abstracts and the presentations made during the var-
ious conferences of renowned societies like the European
Society for Medical Oncology, the European Society of Ther-
apeutic Radiology and Oncology, the American Society for
Therapeutic Radiology and Oncology, the American Society
of Clinical Oncology and the Asian Clinical Oncology Society.
We also consulted http://www.clinicaltrials.gov and http://
www.who.int/trialsearch to spot ongoing studies.

Selection of Studies and Data Collection
Two reviewers (M.M and S.B.) independently identified
potentially eligible articles and abstracts from the literature
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search. Results were compared and discussed between
them. In case of discordance in the assessment of a study, a
discussion decided on which RCTs to include in the meta-
analysis. Then, the different data from the selected studies
were extracted from the full publications by the same two
reviewers and recorded in a database after consensus on
the possible discrepancies. A final check on the extracted
data was done by three other authors (M.P., J.B.V., D.V.G.).

Methodological Quality Assessment
Methodologically, the quality of the data reported in these
studies was evaluated using the Oxford Quality Score
(Jadad Score) [15].

Outcomes and Statistical Analysis
OS, PFS, and side effects were chosen as outcomes for this
meta-analysis. For the two time-to-event endpoints (OS and
PFS), we extracted from the individual trials the HR as treat-
ment effect using the CCRT arm as a reference. If the esti-
mated HR and its variance were directly available in an
individual trial, then these values were used; in case of
unavailability of this information, we planned to extract the
statistical results of each trial according to the method
detailed by Parmar et al. [16], allowing us to extrapolate the
estimated HR and its variance. The individual HR point esti-
mates were combined (in case of the null hypothesis of the
homogeneity of the treatment effect) across the various trials,
using the fixed-effects Peto method [17]. By convention
(as CCRT arms of individual trials were used as reference), an
overall HR <1 implied a benefit for the ICT arm. In case of a
significant test for heterogeneity (p = .10) using a Q statistic, a

random-effects method was applied [18]. To address the
occurrence of adverse events (≥grade 3) and therapeutic com-
pliance, we used as measure of treatment effect the risk dif-
ference (RD) (the proportion of the event of interest in the
ICT arm minus the proportion of the event in the CCRT arm).
RDs were combined using the Dersimonian and Laird method
in case of detectable heterogeneity between studies [19]. Oth-
erwise, a fixed-effects method was applied using the inverse
of the individual variance as weight for calculating an average
treatment effect. Forest plots were generated using DistillerSR
Forest Plot Generator from Evidence Partners.

RESULTS

Characteristics of Included Trials
The flowchart of the RCT selection can be found in Figure 1.
Out of 292 studies identified by our search, 8 RCTs [13,
14, 20–25] were included in our meta-analysis, accounting
for 2,384 randomized patients, of whom 1,200 and 1,184
were assigned to receive ICT plus CCRT and CCRT, respec-
tively. The quality assessment and the characteristics of the
trials are summarized in Tables 1 and 2. The study popula-
tion was relatively young, with a median age between
42 and 50 years and between 42 and 52 years in the ICT
plus CCRT group and the CCRT alone group, respectively
(Table 2). These patients were also in good general condi-
tion at the time of their randomization, with nearly all
(2382/2384) patients having an Eastern Cooperative Oncol-
ogy Group performance status (PS) ≤1 or a Karnofsky Index
≥70, whereas only two patients had a PS of 2 (Table 2) [21].

The percentage of T4 and N2–N3 disease was 43% and
69%, respectively. Six out of eight trials included only stages
III–IVB [13, 14, 20, 22, 24, 25], and the remaining two trials
also included stage IIB [21, 23]. In five trials, there were
only World Health Organization type II and type III NPCs
included [13, 14, 22, 23, 25]; two trials [21, 24] had also
included type I NPC, and in the remaining trial [20], the his-
tological type was not specified (Table 2).

Therapeutic treatment regimens
The ICT regimens, although diverse and varied, were all
platinum-based, using cisplatin in seven trials [13, 14, 20,
21, 23–25] and carboplatin in one trial (Table 2) [22]. ICT
consisted of a triple regimen in four trials (37% of all ICT
patients) [13, 21–23], with docetaxel, cisplatin, and
5-fluorouracil regimen in two trials (24%) [13, 23]; doublets
in three trials [14, 20, 25] (43%); and a regimen with five
different drugs applied in one trial (20%; Table 2) [24]. All
trials used cisplatin during the CCRT phase: five [20–24] at a
weekly low dose (30–40 mg/m2 delivered over 7 to
8 weeks) and three [13, 14, 25] at a 3-weekly high dose
(80–100 mg/m2 and planned for 3 cycles during radiation;
Tables 2, 3). Intensity modulated radiotherapy (IMRT) was
used in all patients in only two trials [13, 14]; in the other
six trials [20–25], some patients were treated with non-
IMRT techniques such as two-dimensional or three-
dimensional RT (Table 2).

Sc
re

en
in

g 
E

lig
ib

ili
ty

 

Records screened 

(n = 134) 
Records excluded 

Not include intervention of 

interest (n = 120) 

Unable to retrieve full 

articles (n = 1) 

Full Text in Chinese (n = 2)

Full-text articles assessed for 

eligibility  

(n = 11) Full-text articles excluded, 

with reasons 

Included only pediatric 

patients (n = 1) 

Patients from the same 

population (n = 2) 

Records identified through 

database searching  

(n = 290) 
In

cl
ud

ed
 

Id
en

ti
fic

at
io

n
Additional records identified 

through other sources  

(n = 2) 

Records after duplicates removed  

(n = 134) 

Studies included in qualitative 

synthesis  

(n = 8) 

Studies included in quantitative 

synthesis (meta-analysis) 

(n = 8) 

Figure 1. Flowchart of randomized controlled trial selection.
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Treatment compliance
Treatment compliance during the ICT phase was good,
resulting in a median rate of 92% (range, 86%–100%) of
patients receiving all planned cycles (Table 3). As can be
seen in Table 3, compliance to RT during the CCRT phase
was very good as well. Only in the study of Hong et al. [24]
were these data not available. The percentage of patients
completing RT in the seven evaluable trials was 96% and
95% in the ICT plus CCRT group and the CCRT alone group,
respectively (CRD, 0.004; 0.95% CI, −0.001 to 0.01; p = .14)
[13, 14, 20–23, 25]. Also, the mean or median number of
days of RT, reported only in four studies, did not show a
negative influence of adding ICT to CCRT and were quite
comparable between both groups [20–23]. However, com-
pliance to the concomitant chemotherapy was generally

poor, with a significant difference in favor of the CCRT alone
arm (61% vs. 28% completing all concomitant chemother-
apy cycles; CRD, −0.243; 95% CI, −0.403 to −0.083;
p = .003) [13, 14, 20–23, 25]. Compared with the 3-weekly
regimens, compliance to the weekly regimens seemed arti-
ficially low if one simply looked at how many patients actu-
ally received the planned eighth cycle. As an example, only
0%–3% in the two arms of the study of Hui et al. did receive
the eighth cycle [20]. However, the percentage of patients
who received a cumulative cisplatin dose of 200 mg/m2 or
more in that study was estimated to be much higher
(i.e. 74% in the ICT arm and 76% in the CCRT alone arm,
and 63% and 81% for the three studies on the weekly regi-
men) [20–22], enabling the calculation of this parameter
(see Table 3). For the three trials combined using the high-

Figure 2. Forest plots of hazard ratio (HR) for overall survival and progression-free survival. The estimated HR for each individual
trial is indicated by the center of the square, and the horizontal line gives the 95% confidence interval (CI). The closed diamonds
shows overall HR and its 95% CI. HR <1 and 95% CI excluding 1 indicate improved overall survival and progression-free survival for
ICT plus CCRT versus CCRT.
Abbreviations: *, analysis were performed on 2374 (/2384) patients. Ten patients were excluded by the initial authors (6 [IC+CCRT]
+ 2 [CCRT] by Tan et al. and 2 [IC+CCRT] by Frikha et al.). ICT, induction chemotherapy; CCRT, concurrent chemoradiotherapy; LCL,
lower confidence limit; OR, odds ratio; POP, population; Q ASS, Q-Test of Association; Q HET, Q-Test of Heterogeneity; UCL, upper
confidence limit; WGHT, weight.
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dose 3-weekly cisplatin regimen [13, 14, 25] the percentage
of patients that was able to receive three cycles was 31% in
the ICT arm and 67% in the CCRT alone arm (supplemental
online Appendix 2). A cumulative dose of ≥200 mg/m2 was
reached in 63% of the patients in the ICT arms and 88%in
the CCRT alone arms (Table 3, supplemental online
Appendix 2).

Toxicity and Quality of Life Scoring
We found a large variation in the reporting of acute and
late toxicity, including different grading systems. Among the
eight RCTs, four different toxicity grading systems were
used: CTCAE (versions 2.0–4.0) was applied in all RCTs; Late
Radiation Morbidity Scoring Criteria of the Radiation Ther-
apy Oncology Group (RTOG) in six RCTs [13, 14, 20, 22, 24,
25]; RTOG Acute Radiation Morbidity Scoring Criteria in two
RCTs [21, 22], and European Organisation for Research and
Treatment of Cancer (EORTC) late radiation morbidity scor-
ing schema also in two RCTs [20, 24]. In total, four RCTs
[20–22, 24] used three different grading scales, three RCTs
[13, 14, 25] used two, and one RCT [23] used only one
(CTCAE, version 3). Four RCTs [20, 21, 23, 25] did not report
grade 1–2 toxicities; all eight reported late toxicities, but
not in a homogeneous way. Acute grade 5 toxicity, reported
on by all, was seen in five RCTs [13, 21, 22, 24, 25], four
patients (0.3%) in the ICT plus CCRT group versus six (0.5%)
in the CCRT alone group. In addition, only two RCTs [20, 22]
reported data on quality of life using the EORTC algorithm
QLQ-30 version 3.0 and QLQ-H&N35. Because of lack of
precision in reporting of some acute toxicity data, one trial
had to be excluded from the toxicity analysis during the ICT
phase [13] and one during the CCRT phase [23]. Grades 3–4
acute toxicity during the ICT phase was essentially hemato-
logic (496 events vs. 191 nonhematologic), with leucopenia
and neutropenia being the most frequent ones (Table 4).
The nonhematologic toxicity during ICT is depicted in
Table 4.

During the CCRT phase, grades 3 and 4 acute toxicities
were clearly predominant in the ICT plus CCRT group (1,596
events vs. 1,073 in the CCRT alone group; supplemental
online supplemental online Appendix 1). Overall, of the
2,669 grade 3–4 acute adverse events reported, 1,128 were
hematologic and 1,541 were nonhematologic (supplemental
online Appendix 1). These toxicities were observed clearly
more often in the ICT plus CCRT group compared with CCRT
alone group. This was particularly the case for hematologic
toxicity (30% vs. 12% of all events) and to a lesser extent
for the nonhematologic toxicity (30% vs. 28%). Leucopenia
(CRD, 0.106; 95% CI, 0.029–0.184; p = .007), thrombocyto-
penia (CRD, 0.110; 95% CI, 0.040–0.180; p = .002), and ane-
mia (CRD, 0.041; 95% CI, 0.002–0.079; p = .04) were all
higher in the ICT + CCRT arm.

The lack and heterogeneity of data did not allow for an
accurate analysis of late side effects.

Therapeutic Efficacy
Overall, ICT followed by CCRT provided a significant benefit
in outcomes compared with CCRT alone, both for OS (HR,
0.680; 95% CI, 0.511–0.905; p = .001) and for PFS (HR,
0.657; 95% CI, 0.568–0.760; p < .001) (Figure 2). ThisTa
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benefit of ICT is independent of the concurrent CDDP
schedule (interaction test 3-weekly vs. weekly: p = 0 .40 for
OS; p = 0 .28 for PFS).

There was evidence of heterogeneity between trials for
OS (Q = 12.810; p = .08) but not for PFS (Q = 4.022; p = .78)
(Figure 2). In all studies, OS was defined as the time from
randomization to death from any cause, and PFS was
defined as the time from randomization to disease recur-
rence or death from any cause. The sensitivity analysis dem-
onstrated that no single trial exerted a significant influence
on the overall result (OS and PFS). A fixed-effects model is
reported for PFS, whereas a random-effects model was
applied for OS. OS, PFS, and side effects were the primary
or secondary endpoints reported in these trials. Very little
information on locoregional and distant control rates was
available in the publications; therefore, we do not report
any result on those outcomes.

DISCUSSION

Following the landmark Intergroup 0099 (INT-0099) trial,
various randomized studies and meta-analyses have con-
firmed the benefit of adding concomitant chemotherapy to
RT in patients with NPC, in terms of both locoregional con-
trol and in distant control [8, 9, 26, 27]. However, even with
“optimal” CCRT, outcome of LA-NPC remains poor, in partic-
ular because of the high risk of metastatic spread. Further
treatment intensification by adding chemotherapy to stan-
dard CCRT, whether in the induction setting and/or in the
adjuvant setting, could therefore be of interest to study. As
such, ICT offers some advantages over AC for improved tol-
erance and early eradication of micrometastases [12].
Moreover, as known from large primary tumors abutting or
infiltrating critical structures, the use of ICT can be used to
shrink the tumor bulk for better dose coverage during sub-
sequent CCRT [5]. In a broader sense, this last issue is espe-
cially of relevance as the regional anatomy of the
nasopharynx is extremely complex with NPC lying in close
vicinity to vital, radiosensitive organs (brain, brainstem,
optic chiasm, optic nerves, eyes, etc.) and with complicated
patterns of local and regional spread. Finally, as in some
NPC endemic countries access to radiation therapy can be
very difficult with very long waiting times, ICT allows the
NPC patient to be treated effectively while waiting
for CCRT.

The first individual patient-based meta-analysis of
Baujat et al., including only eight trials and 1,753 patients,
showed an OS benefit related to CCRT, but not related to
ICT, despite it had a positive effect on EFS [8]. An excess in
treatment-related death during ICT might have been guilty
of that, which made the authors even suggest that better
management of the adverse events could allow ICT to play
a role in the treatment of LA-NPC [8].

More recently, Tan et al. performed a meta-analysis of
11 trials and 2,802 patients with LA-NPC to compare the
effects of ICT followed by CCRT versus CCRT alone, on OS,
PFS, distant metastasis-free survival, and adverse events
[28]. The particularity of this meta-analysis was that it
included both RCTs and observational studies. The propor-
tion of patients with stage IV disease ranged from 40% to

47% in the RCTs and from 37% to 59% in the observational
studies. Overall, the addition of ICT showed to improve
both PFS and OS. Further analysis revealed that the risk of
death was reduced both in the RCTs (risk reduction [RR],
23%; HR, 0.77; 95% CI, 0.60–0.98, p = .03) and in the obser-
vational studies (RR, 42%; HR, 0.58; 95% CI, 0.39–0.89,
p = .01). However, this improvement in OS was achieved at
the cost of an increase in adverse events. Late toxicity was
not adequately reported in most studies and treatment
compliance was not discussed.

Huge variation in toxicity reporting was also found in
the eight RCTs included in our analysis, with only very few
data on late toxicity compared with acute toxicity and the
impossibility to separate grade 3 from grade 4 toxicity.
This made it impossible for us to draw any firm conclusion
on the impact of ICT on the occurrence of late toxicity
beyond what could be expected from CCRT alone. Publica-
tions and studies specifically focusing on late toxicity in
patients with NPC, as has been done in head and neck
squamous cell cancer [29, 30], are lacking and therefore
an unmet need. Moreover, such data would be helpful in
deciding what regimens are preferable to use. Like in Tan’s
meta-analysis, we found ICT to be associated with more
acute grades 3–4 toxicity during the CCRT phase compared
with that observed in the CCRT alone arms (especially
more hematologic toxicities). This excess of acute toxicity
during CCRT when using ICT had a negative influence on
the chemotherapy compliance during CCRT but not on RT
compliance. In fact, chemotherapy compliance during the
CCRT phase was significantly worse in the ICT arms com-
pared with that observed in the CCRT alone arms (only
28% of patients completed all concurrent chemotherapy
cycles vs. 61% in the CCRT group; CRD, −0.243; 95% CI
−0.403 to −0.083; p = .003), but evidently this had no
negative effect on therapeutic outcome. Regarding the
concurrent chemotherapy schema, data on the compliance
in the weekly low-dose versus 3-weekly high-dose
cisplatin-based scheme are heterogeneous and frequently
lacking, which makes it impossible to draw any firm con-
clusions. As an example, the largest study on the weekly
scheme, by Hong et al. (n = 479), reported 90% and 51%
completing the seventh cycle in the experimental and con-
trol group, respectively. These numbers are counterintui-
tive but are completely understandable if one knows that
the relative dose intensity of their 30 mg/mg2 per week
scheme was 11% and 54% in the seventh week, resulting
in a more logical weekly mean dose of 19 and 26 mg/mg2

in the experimental and control group, respectively.
Therapeutic compliance is also of interest when compar-

ing the role of ICT versus AC in relation to CCRT in patients
with NPC. The earlier mentioned landmark Intergroup 0099
trial of Al-Sarraf et al. [7] randomized 193 patients with
stages III and IV NPC to be treated with RT alone or CCRT
with cisplatin, followed by three cycles of cisplatin plus
infusional fluorouracil. OS was superior with the combined
arm (3-year OS, 78% vs. 47% with RT alone; HR, 2.5; 95% CI,
1.29–4.84, p = .005). However, in terms of therapeutic com-
pliance, only 63% of patients were able to receive three
courses of high-dose cisplatin during CCRT, and only 55%
could complete the three cycles of AC after the CCRT. Wee
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et al [31], using a similar design as the Intergroup 0099
study, also reported a significant benefit associated with
the addition of chemotherapy, although again, as in the
Intergroup study, the contribution of the AC itself toward
the survival improvement remained uncertain. However,
again, the treatment compliance was problematic. The
investigators noted that of the 111 patients in the CCRT
arm, 46 patients (41%) had protocol deviations during the
CCRT phase, including 5 patients who declined all cycles of
chemotherapy; and 74 patients (67%) had treatment devia-
tions during the AC phase, of whom 38 received no chemo-
therapy at all [31]. This low therapeutic compliance during
AC was also observed in the RCT in patients with LA-NPC
reported by Chan et al. [32]. This study compared RT pre-
ceded and followed by chemotherapy versus RT alone. All
patients in the chemo-RT arm were able to complete both
ICT and RT as preplanned in the protocol. However, during
the adjuvant phase, two patients (5.4%) refused to com-
plete chemotherapy, and 15 patients (40.5%) had cessation
of chemotherapy before completion, because of grade
3 hematologic toxicity [32]. The high compliance during ICT
was also confirmed in the studies of our meta-analysis in
which a median of 92% of patients completed all cycles of
ICT as per protocol.

Two other meta-analyses have to be mentioned here
that looked at potential preference of ICT versus AC. Wang
et al. [11] reported in 2016 on a meta-analysis of nine ran-
domized trials and 2,215 patients with LA-NPC, in which
they compared the efficacy and safety of ICT followed by
CCRT versus CCRT with or without AC. In this meta-analysis,
ICT had a favorable outcome inducing a significant improve-
ment in PFS (HR, 0.68; 95% CI, 0.56–0.81; p = .001) and OS
(HR, 0.64; 95% CI, 0.49–0.84; p = .001) compared with CCRT
with or without AC. However, this improvement in outcome
was at the cost of an increased risk of acute grade 3–4 ane-
mia, thrombocytopenia, leucopenia, and fatigue [11]. The
most recent update of the individual patient-based meta-
analysis included data of 20 RCTs and 5,144 patients com-
prised most randomized trials conducted up to December
31, 2010, and had a median follow-up of 7.4 years [9].
Therefore, this meta-analysis did not include the more
recently published randomized phase III trials, comparing
ICT followed by CCRT versus CCRT alone. This network
meta-analysis evaluated the benefit of adding chemother-
apy (CT) to RT in patients with nonmetastatic NPC (49%
stage III, 42% stage IV). The authors concluded that
(a) schedules containing CCRT most often ranked better
than schedules without CCRT; (b) when focusing on sched-
ules containing CCRT, the ones with the addition of AC
always ranked better than CCRT alone, although the differ-
ences in head-to-head comparison were only significant for
PFS and locoregional control, whereas ICT added to CCRT
ranked better than CCRT for PFS, locoregional control, and
distant control; and (c) schedules containing more than one
timing of CT generally resulted in more toxicity than the
use of only one timing but did not formally perform a direct
comparison between different timing of CT [9]. Their meta-
analysis did not take into account nor discussed therapeutic
compliance, which in our opinion seems to favor ICT.

Furthermore, as treatment failure nowadays mainly con-
cerns distant failure and contemporary ICT regimens are
more efficacious, the role of ICT will come forward more
strongly. This is also evident from our meta-analysis, which
includes these more recent trials on ICT.

At this moment, neither the optimal ICT regimen nor
the dose schedule of the cisplatin during CCRT has been
established. Nevertheless, we believe that our data
strongly support the benefit of ICT-CCRT. The choice of the
most suited IC regimen for a given patient must be based
on clinical judgment, evaluation of the risk of local and dis-
tant relapse, and discussion with the patient about the
potential risks and benefits of the different treatment.
Although we are aware of the ongoing controversy on
using weekly low-dose versus 3-weekly high-dose cisplatin
during radiation, we could not find any argument in favor
of one of the two regimens. The major limitation of our
study is to define with certainty a poor prognosis group
who might benefit most from treatment intensification
(i.e., using ICT in addition to CCRT). Most recent trials that
showed benefit of ICT included stage III to IVB NPC patients
(except T3–4,N0; UICC/AJCC seventh edition), who were
younger than 65 years, had a Karnofsky performance score
of at least 70, and had adequate bone marrow, liver, and
renal function. Although higher pretreatment EBV DNA
levels are correlated with poor outcomes of patients with
NPC, data on its application as a stratification factor and a
selection tool for treatment intensification need further
study [33].

Other limitations of our study need to be mentioned
and concern the limited number of studies and highly
selected young and fit patients included in the analysis, the
fact that the analysis is based on published data and does
not include individual patient data, the relatively short
follow-up, with only three of the eight trials having a
median follow-up of more than 6 years [13, 24, 25], and the
inadequate information that could be retrieved from the
involved studies with respect to late toxicities. In particular,
this latter aspect will be of relevance in choosing the opti-
mal ICT regimen for further studies.

CONCLUSION

Our meta-analysis clearly demonstrates that CCRT preceded
by ICT in LA-NPC is associated with a significant and clini-
cally meaningful improvement in both OS and PFS com-
pared with CCRT alone; therefore, ICT followed by CCRT
should be considered as a standard option in patients with
LA-NPC. However, this benefit is at the cost of a higher
acute grade ≥ 3 toxicity; therefore, further studies are
needed to optimize this approach in order to make it as
acceptable as possible for patients.
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